INTRODUCTION
============

Acute cytomegalovirus (CMV) infection is common in both immunocompromised and immunocompetent patients worldwide.[@B1][@B2] The infection is often asymptomatic. Symptoms, when they occur, include fever, cervical lymphadenitis, and arthralgia.[@B3] Rarely, acute CMV infection may be complicated by pneumonia, colitis, myocarditis, pericarditis, or hemolytic anemia.[@B4] Vascular events caused by acute CMV infection, including thrombosis of the venous or arterial vascular system, are rarely reported in the English literature. We report a case of acute CMV colitis in an immunocompetent adult that was complicated by vascular thrombosis and pulmonary embolism. Further, we present a review of the literature regarding the association between vascular events and CMV infection in immunocompetent patients.

CASE REPORT
===========

A 78-year-old man was referred to our emergency department with a 3-day history of diarrhea and fever. He had no recent travel history, did not use steroids, and had not experienced recent trauma. There was no history of tobacco, alcohol, or illicit drug use. He used medication for hypertension and diabetes mellitus, both of which were well controlled. On admission, his vital signs were: body temperature, 38.8℃; blood pressure, 145/85 mmHg; respiratory rate, 18/min; and pulse rate, 90/min. On physical examination, his pulse was regular and he had no cardiac murmurs, his chest was clear without signs of respiratory distress, and his abdomen was soft with hyperactive bowel sounds. He had no peripheral edema. Laboratory tests showed a white blood cell count of 8,270/mm^3^ (normal: 3,990−10,500/mm^3^), a platelet count of 199,000/mm^3^ (normal: 140,000−450,000×/mm^3^), a prothrombin time of 14.10 seconds (control: 11.16 seconds), an INR of 1.21, an activated partial thromboplastin time of 26.0 seconds (control: 27.4 seconds), and CRP level of 16.7 mg/dL (normal: \<0.8 mg/dL). A coagulation profile, including protein C (80%, normal: 70%−140%), protein S (75%, normal: 60%−130%) and anti-thrombin III (95%, normal: 75%−125%), was normal. Other laboratory test results were unremarkable. Colonoscopy demonstrated multiple giant ulcers with skip lesions in the distal colon, sparing the rectum ([Fig. 1](#F1){ref-type="fig"}). Multiple forceps-biopsy tissue samples, taken from the coloniculcers, were sent for pathological examination.

However, 5 days post-colonoscopy, the patient experienced dyspnea and severe hypoxemia, necessitating emergent endotracheal intubation and ventilation. A chest radiograph obtained post-intubation revealed an engorged main pulmonary trunk with an abrupt cutoff of pulmonary vascularity in the distal portions bilaterally, indicative of the \"Westermark sign\" ([Fig. 2](#F2){ref-type="fig"}, arrows). Subsequently, a CT scan of the chest was performed that showed several filling defects within the pulmonary trunk and main pulmonary arteries ([Fig. 3](#F3){ref-type="fig"}). The patient was thus diagnosed as having pulmonary embolism.

Histological evaluation of the colonic biopsy specimens revealed cytomegalic cells with densely staining nuclei and intranuclear inclusion bodies in the epithelium ([Fig. 4A](#F4){ref-type="fig"}, arrows). These epithelial cells were positive for monoclonal anti-CMV antibody on immunohistochemical analysis, indicative of CMV infection ([Fig. 4B](#F4){ref-type="fig"}, arrows). Based on these pathological features, a diagnosis of CMV colitis was made.

The patient had no obvious risk factors for thrombosis, and had no family history of coagulopathy. Therefore, the diagnosis of pulmonary embolism secondary to acute CMV colitis was considered. The patient recovered after receiving intravenous ganciclovir and unfractionated heparin. Follow-up CT scan of the patient\'s chest showed complete resolution of the pulmonary emboli.

DISCUSSION
==========

Acute CMV infection in immunocompetent patients is common worldwide, with seroprevalence rates ranging from 40% to 100%, depending on country, socio-economic conditions, and age.[@B1] Colitis is the most common manifestation of severe CMV infection.[@B2] Patients with CMV colitis are generally asymptomatic; if symptomatic, they may present with diarrhea, fever, bleeding, abdominal pain, and perforation. [@B4] Vascular events are a very rare manifestation of severe CMV infection in immunocompetent individuals.[@B2] These vascular events include thrombosis of the portal, superior mesenteric, or splenic vein; cerebral venous thrombosis; deep vein thrombosis; and life-threatening pulmonary embolism. [@B5][@B6][@B7] Vascular complications may be discovered only several weeks after the initial diagnosis of CMV infection. However, Abgueguen et al. proposed that venous thrombosis in immunocompetent patients with CMV infection may not be as rare as previously reported.[@B8] Although the pathogenesis of CMV-induced vascular events is unknown, several mechanisms have been postulated, including direct damage to endothelial cells, increased levels of hemostatic indicators, induction of smooth muscle proliferation, enhanced platelet-derived growth factor production, and the presence of antiphospholipid antibodies.[@B9][@B10][@B11]

Vascular thrombosis in immunocompetent patients is usually associated with predisposing factors such as heterozygous factor V Leiden mutation, presence of antiphospholipid antibodies, heterozygous prothrombin gene mutation, protein C and/or protein S deficiency, or oral contraceptive use.[@B12] In contrast, this patient had no family history of coagulopathy, was not bed-ridden, and had no other risk-factors for thrombosis. It is, therefore, likely that CMV infection was the precipitating factor for pulmonary embolism.

In the diagnosis of vascular events caused by CMV infection, Doppler ultrasound and CT scanning are the most useful diagnostic modalities.[@B6] Treatment of CMV-associated pulmonary embolism includes immediate administration of antiviral agents and anticoagulants. Advanced age, male gender, presence of immune-modulating comorbidities, and need for surgical intervention all negatively influence survival.[@B13] Although the cost-effectiveness of investigating for acute CMV infection in patients presenting with thrombosis has not yet been established, we believe that serum samples for CMV infection should be obtained and endoscopic examination should be considered in patients with idiopathic thrombosis.

In conclusion, although pulmonary embolism caused by acute CMV colitis in immunocompetent patients is extremely rare, it should be considered in patients who present with severe respiratory symptoms. To the best of our knowledge, this is the first report of an immunocompetent patient with acute CMV colitis complicated by vascular thrombosis with pulmonary embolism in which no other obvious underlying predisposing factor for thrombosis was identified.
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![Endoscopic findings. Colonoscopy revealed a giant ulcer with an irregular margin and skip lesions in the distal colon.](ir-14-187-g001){#F1}

![Chest X-ray findings. Chest radiograph revealed an engorged pulmonary trunk with an abrupt cutoff of pulmonary vascularity in the distal portions bilaterally, indicative of the \"Westermark sign\" (arrows).](ir-14-187-g002){#F2}

![Chest CT finding. Chest CT scan showed filling defects within the pulmonary trunk and main pulmonary arteries (arrows).](ir-14-187-g003){#F3}

![Histopathological findings. (A) Histological examination of biopsy specimens showed cytomegalic cells in the epithelium. The cells had large, densely stained nuclei and intranuclear inclusion bodies (arrows) on H&E (magnification, ×400). (B) Immunohistochemical analysis showed positive reaction for monoclonal anti-cytomegalovirus antibodies (arrows; magnification, ×400).](ir-14-187-g004){#F4}
